Background: Although birth weight is a key predictor of health and survival of a baby, most developing countries often lack this information for various reasons. Under such circumstances, mother's perceived knowledge about the size of her baby has been advocated as an alternative indicator for birth weight. Objective: The aim of this paper is to estimate the incidence of small size babies as perceived by mothers and identify its risk factors. Methods: The data for the study come from the 2011 Bangladesh Demographic and Health Survey. Descriptive statistical methods, statistical test and multilevel logistic regression model were used for data analysis. Results: Out of 8,588 children born within five years of the survey, 1,485 (17.2%) were reported as small in size at birth in Bangladesh. The mean age of mothers at birth of their children was 25.6 years (min 14 and max 48). Most of the mothers (74%) received either no antenatal care (ANC) visits (33%) or small (or inadequate) number (less than 4) of ANC visits (41%). No ANC or inadequate ANC appeared as a significant predictor of small size babies. Mother's education, parity, pregnancy planning, and region of residence are the other significant determinants of having small size babies. Female babies have 1.3 times more risk to be smaller in size than male babies. Conclusion: The findings emphasize on the need for targeted intervention for those groups of mothers who were identified with higher risk of having small size baby. More intensive antenatal care visits, counselling and support could help reduce the risk of having small size baby.
Introduction
Weight at birth of a new born baby has long been identified as an important health indicator of health and intellectual growth of the baby [1] [2] . Birth weight less than 2.5 kg is defined as low birth weight (LBW) was estimated to have at least 20 times higher risk of dying in neonatal period than the infants born with normal birth weight (i.e., BW ≥ 2.5 kg).3-5 But, those who survive are more likely to have increased risk of disease, undernourishment and development problem. Many studies indicated that LBW children had higher risk of many chronic conditions and functional limitations than the normal birth weight children; had higher rates of cerebral palsy; had lower IQ and more school difficulties; had significantly lower rates of high-school completion [6] [7] [8] [9] [10] .
Since LBW is mostly preventable, it is considered as an essential public health indicator for monitoring child health goals set by the "World Summit for Children" and "Millennium Development Goal" (MDG) for reducing child mortality [11] Thus an accurate knowledge of weight at birth of a new born helps in monitoring health and development of new born babies. However, despite the importance of LBW as a public health indicator, studies on LBW in developing countries have been very limited due to scarcity of data on LBW, because most of the births in developing countries are occurring outside health facilities; mostly at home, and thus the weight at birth of the babies remain unrecorded. Due to lack of reliable data on birth weight in developing countries, screening for LBW babies and formulation of appropriate interventions programme for them remain as a big challenge for health care providers and, thus, necessitate an alternative measures that can easily be obtained to use as a proxy for LBW. Baby's physical size at birth could be one of such alternative measure.
Recently, researchers are increasingly advocating that data on maternal recalled physical size of the babies that are available from national level population and health surveys in developing countries, like Demographic and Health Surveys (DHSs) and Multiple Indicator Cluster Surveys (MICSs), can be used as an alternative indicator of birth weight when it is lacking. Mothers in general may have difficulties in recalling actual birth weight or may be completely unaware of it, but they can easily recall the physical size of their babies. Thus the national level surveys like DHS and MICS in developing countries asked the mothers whether their newborn babies were "very small, smaller than average, average, larger than average, and very large". Studies have shown that the babies classified by their mothers as smaller than average or very small usually includes babies with LBW, indicating that there is generally a good agreement between LBW and small size of babies at birth [12] [13] [14] [15] .
Bangladesh is a South Asian developing country having one of the highest incidences of LBW in the world and very high rate of neonatal mortality (32 per 1000 live births). According to the 2003-2004 National Low Birth Weight Survey in Bangladesh, the incidence of LBW was 36% [16] . Most of the deliveries (71%) in Bangladesh are taking place at home and they are mostly (68%) assisted by traditional 'birth attendants' , relatives or friends [17] . Under these circumstances babies weight are not maintained due to lack of weighing facilities as well as lack of knowledge about importance of birth weight of babies. Thus, mother's perceived size at birth of their newborn babies that are available from nationally representative survey like DHS could be a viable option for using as an alternative indicator of birth weight in Bangladesh. With this backdrop, this study aimed to estimate the incidence of small size babies on the basis of mothers' reporting and identify the risk factors of small size at birth or by implication LBW. We used mother's recall of size at birth as the proxy to birth weight and mother's recall of very small or smaller than average size at birth as the proxy to LBW. The findings of the study is expected to help monitor the health and survival of new born and design policy and programs targeting to reduce the risk of LBW in Bangladesh.
Materials and Methods
This study utilized data from the 2011 Bangladesh Demographic and Health Survey (BDHS). The survey covered 17,842 married girls and women of age 10-49 years from 17,141 randomly selected households covering 600 enumeration areas (clusters) throughout Bangladesh; 207 in urban areas and 393 in rural areas. The 2011 BDHS is the sixth in a series of national-level population and health surveys conducted as part of the global Demographic and Health Surveys (DHS) program with financial support provided by the United States Agency for International Development (USAID). The survey utilized a two-stage stratified cluster sample of households based on the 2011 Bangladesh Population and Housing Census to produce separate estimates for key indicators for each of the seven divisions of the country-Barisal, Chittagong, Dhaka, Khulna, Rajshahi, Rongpur, and Sylhet. The further detailed of the survey may be seen in NIPORT et al. [17] .
Our analysis considered mother's recall of size at birth of their babies born within five years of the survey date as outcome or dependent variable and maternal, child, and socio-economic and demographic factors as explanatory variables. In the 2011 BDHS, data on infant's size at birth were obtained by asking mothers: When (NAME) was born, was he/she very large, larger than average, average, smaller than average, or very small? We created a binary outcome variable: "small size" and "≥ average size". Small size consists of 'very small and smaller than average size' , while "≥ average size" consists of 'very large, larger than average and average size' babies. Maternal factors included mother's age, education, employment, number of antenatal care (ANC) visit, height, BMI, wantedness of pregnancy, pregnancy complications and use of iron tablets during pregnancy. In Bangladesh, ANC is provided mainly by medically trained providers that include: doctors, nurse, midwife, paramedics and family welfare visitors (FWV). Some traditional birth attendant and NGO workers also provide ANC services. However, those mothers who received ANC visits, they mostly received it from medically trained providers. For example, out of 68% mothers who received at least one ANC visit, 55% received it from medically trained providers [17] . Following the guidelines of World Health Organization [18] , the Ministry of Health and Family Welfare (MoHFW) of Bangladesh also recommend for at least four ANC visits by every pregnant women under normal circumstances [19] . Child related factors included child's gender, birth order, and birth interval. The socio-demographic factors included household's wealth index, father's occupation and education, place of residence and region of residence. The wealth index -a composite index of the economic condition of a household -was created using the principal components and factor analysis of household asset variables such as possession of TV, refrigerator, car, household construction materials etc [20] . The 2011 BDHS gathered complete information on maternal recalled size at birth of 8,588 children born within five years of the survey. There were some missing values for some explanatory variables, and the analysis was done considering only the valid cases for those variables.
We estimated the incidence of small size babies as proxy indicator of LBW and the characteristics of infants across a number of socioeconomic and demographic factors using descriptive statistics. To analyze the association between mother's recall of small size at birth and the explanatory variables we used cross tabulation and Chi-square test (χ 2 ). A p-value < 0.05 is considered as statistically significant. The significant factors identified in the bivariate analysis were further examined using multiple logistic regressions. Logistic regression model was fitted considering maternal reported size at birth of infants as a dichotomous dependent variable, with small size coding as '1' and '0' otherwise, and maternal, child and socio-demographic factors as predictor variables. The resulting adjusted or net effect of a predictor was measured by the odds ratio with controlling the effect of all other predictors.
This study utilized data from the 2011 BDHS requiring no direct data collection from human subjects, and, therefore, no ethical approval was needed. The data were completely anonymous. However, request to access datasets from measure DHS website is made and the websites has allowed the same before analyses is made. Table 1 presents the distribution of infants by their size at birth as perceived by their mothers. The data indicate that 5% of children were perceived as very small in size by the mothers, 12% as smaller than average in size, and 83% as ≥ average in size. Overall, 17.2% (95% CI: 15.2%-19.2%) of the children were perceived to be small in size by their mothers, who constituted our study subjects. Table 2 shows the distribution of children by their characteristics. The mean age of mothers at birth of their children was 25.6 years (min 14 and max 48). Most of the children (64%) had mothers of age 20-29 years, 14% with mothers age less than 20 years and 9% with mothers age of 35 years. About 31% of the children had mothers with primary education, 42% had secondary education and a small proportion (8%) had higher than secondary education. Only 10% mothers were working in paid employment. About 36% of the children were first order birth. Half (51%) of the children were male. One-fourth (27%) of the children were either products of unintended (wanted later) or unwanted (wanted no more) pregnancy. Mothers of one-third (33%) of the children never received antenatal care (ANC) visits and onefourth (26%) received 4 or more ANC visits. More than half (59%) of the children had mothers with normal BMI (18.5-24.9) and height 145 cm or more (87%). One-third (33%) of mothers had pregnancy complications and almost all (98%) received iron supplementation. Most of the children (70%) occurred from rural areas with fathers having no education or primary education (59%). Correlates of small size babies Table 2 presents bivaraiate analysis showing unadjusted association between maternal recalled size of babies and socio-economic and demographic factors. The results indicate significant differential effects of maternal age, education, number of ANC visits, height of mothers, BMI of mothers, wantedness of pregnancy, birth order of child, sex of child, father's education, region of residence, place of residence and wealth status on mothers' recall of size at birth of their babies. Bivariate analysis, however, shows unadjusted effects of a factor on maternal perceived size at birth. The unadjusted significant factors with p-value <0.05 as well as marginally significant factors with p-value < 0.10 were further analyzed using multilevel multivariate logistic regression to obtain adjusted effect of a factor on size at birth after controlling the effects of other factors (Table 3 ). According to the results of multivariate analysis, mother's education, number of ANC visits, wantedness of pregnancy, region of residence, birth order of child and sex of child appeared as significant predictors of small size babies.
Results
The educational levels of mother show significant negative association with the incidence of mother's recall of size of babies. The incidence of small size babies and there by LBW decreases as the level of education increases. Babies who have mothers with no education were found to be 1.6 times more likely to be smaller sized (OR=1.587; 95%CI=1.176-2.143) compared to those having mothers with higher level of education. Frequency of ANC visit shows significant positive association with maternal perceived size of babies. Infants born to Although the bivariate analysis in Table 2 showed significant association between maternal perceived small size at birth of babies and age of mothers at birth of babies, mothers' height, mothers' BMI, urban-rural place of residence, wealth status and fathers' education, but these factors showed no significant independent effect on size at birth after controlling the effects of other factors in multivariate analysis. This is possible due to the fact that the effect of these factors may be confounded with the effects of other factors. For example, maternal age is confounded with birth order and wealth status is likely to be confounded with education. Although not statistically significant, maternal age showed a U-shaped relationship with the risk of small size baby.
Discussion
The results indicate that about 17 % newborn babies in Bangladesh are attributed as small in size at birth by the mothers. The result is comparable with the finding from Nepal and India, the two neighboring countries with similar socio-economic and Table 3 : Multilevel multivariate logistic regression analysis of the size at birth showing the adjusted odds (with 95% confidence interval) of small size at birth as perceived by mothers across demographic and socio-economic factors, BDHS 2011 demographic conditions. The proportion of small size babies in Bangladesh as perceived by mothers is found to be slightly higher than in Nepal (16% in 2011)21, but lower than in India (20.5% in 2007) [22] .
Our study identified many significant predictors of maternal perceived small size babies in Bangladesh. These are: mother's education, frequency of ANC visit, region of residence, wantedness of pregnancy, birth order and child's gender. Mother's education level shows monotonic negative association with the small size at birth. Maternal education has both independent and mediating effect on birth size. It affects birth size through increasing mother's knowledge about healthy life style and health care processes and greater utilization of health care services by mothers. The higher incidence of small size babies among mothers with no or lower educational level in Bangladesh might be linked with the fact that such mothers are less likely to go for ANC visits or more likely to receive inadequate number of ANC visits. Besides it is more likely that these mothers have low economic condition, living in the rural areas with inadequate health facilities, and poor knowledge about health, hygiene and nutrition.
Our analysis reveals that the frequency of antenatal care (ANC) visits had significant independent effects on having small size babies. The usefulness of timely and adequate number of ANC visits (at least 4 visits) for the reduction of risk of having small size babies and there by LBW and other adverse outcomes of pregnancy is well established [23] [24] [25] . Regular attendance to ANC visits is essential for seeking care during pregnancy and childbirth. It helps improve dietary practices and uptake of nutrient supplements of mothers, monitor recommended weight gain during pregnancy, identify medical and obstetric complications, facilitate early interventions and treatment, and improve neonatal outcomes [24, 25] . The data indicate low level of ANC visit in Bangladesh as one-third mothers never attended to ANC visits (Table 2) . Among those who attended ANC visits, the median number of visits appeared to be 3.3 visits which is less than the prescribed at least 4 ANC visits.
The study identified geographical regions as significant predictor of small size babies as perceived by mothers. Infants from Chittagong and Sylhet region had relatively higher risk of being small in size. These are the two eastern divisions of Bangladesh characterized by high fertility and childhood mortality, low level of education, poor access to health care services and utilization, and low social status of women [17] . All these typical factors of the geographical locations might be linked with the poorer outcomes of pregnancy like small size at birth. This study identifies unintended pregnancy as a significant determinant of small size babies as perceived by mothers. Outcomes of unintended pregnancies had more than 20% higher risk of being smaller in size. Women who experienced unplanned pregnancies are less likely to receive proper antenatal care than those with planned pregnancies. Unintended pregnancies have a wide range of adverse effects on pregnancy outcomes, mental health, antenatal care, breastfeeding and infant morbidity and mortality [26] [27] [28] [29] The high rate of small size baby and there by LBW in Bangladesh could be explain partly by the high rate of unplanned pregnancies. Despite a high rate of contraceptive use in Bangladesh (61% in 2011), many women (28%) still experience unintended or unwanted pregnancies in Bangladesh [17, 30] Birth order of infants shows significant independent effect on maternal perceived size at birth. We observe that first time births have 1.3 times higher risk of being small in size than the higher order births. Our findings are in agreement with others studies.31,32 The observed higher risk of small size baby among first time or lower order births may be associated with mothers' young or advanced age, unplanned pregnancies, and pregnancy complications, such as anemia, hypertension or diabetics.
The main strength of this paper is that it has utilized national level data of a population survey that used "validated questionnaires and methodology", ensuring that the finding could be generalizable to the national as well as subnational levels. The study is the first of its kind in Bangladesh, reporting socio-economic and demographic determinants of small size babies or by implication low birth weight babies using maternal perceived birth size of their infants as an alternative measure of birth weight in the absence of nationally representative birth weight data. Nevertheless, it is not free from limitations. The data used in the study is cross sectional in nature and there is possibility that responses on size of baby at birth may be prone to recall biases, particularly our main outcome variable, size at birth as perceived by mothers. Due to non-availability of data on several important variables, such as maternal weight gain during pregnancy, pre-and during pregnancy health status, food consumption, diet and life style of mothers, we could not control their effects. Thus we could not rule out the issue of residual confounders.
Conclusion
The present study reports a very high rate (17%) of maternal perceived small size babies (and by implication a LBW rate) in Bangladesh which is a major challenge for further reduction of neonatal morbidity and mortality. The study findings underline the necessity of targeted intervention for the sub-groups of mothers with higher risk of having small size babies. The findings of higher risk of having small size baby among mothers with no ANC visits or less than 4 ANC visits underscore the importance of regular and adequate ANC visits during pregnancy. Regular ANC attendance would help diagnose medical and obstetric complications, and allow for early interventions and treatment, thus reducing the risk of small size baby or LBW baby. The findings of higher prevalence of small size babies as perceived by mothers in Chittagong and Sylhet divisions underscore the requirement to develop policies specific to these regions. It is important to find out why these regions have higher prevalence of small size baby and develop specific solutions for these regions. Mothers with first time pregnancy, low level of education, unplanned pregnancy, Chittagong and Sylhet region and less than 4 ANC visits should be given priority by health care providers with greater psychosocial support. In Bangladesh, birth weight is still not given priority in national health programme. Parents and health providers are still less concern about causes and consequences of LBW. Thus, health education through mass media should focus on the causes and consequences of small size babies in Bangladesh.
